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ABSTRJC^CT >. , 

Aptitude- treatment interaction re sea rch is 
Vith particular emphasis on the interaction ot achievement 
in5>truct ional me^'hod. Previous research has *juqqested that 
with lower prior achievement require maximal instr uc*-. io na 1 
Recent research on this relationship is reviewed, as w-^11 
relationship between intelliqence and prior achievement. The 
distinction Between aptitude-treatment interaction and 
achievement-^r edtme?it interaction is also examined. Five researcu 
studies of prior achievement and instructional method are reviewed. 
Three studies invest iqatinq the relationship between intelliqence aua 
-prior achievement and the implications of pretestinq are, also 
discussed; a distinction is made between pre-task data and 
within-task variables. Researchers have recently been interested lu 
the psycholoqical processes underlyinq aptitude or intelligeuce 
testinq and instruction. This concern is hiqhly related to tne 
achiev emement- tr eat ment formulation. Directions for further resear-cn 
is suqqested. (GDC) ^ 



* Reproductions supplied by EDRS are the best that can be made * 

♦ from the original document. ' ♦ 
t m mm* m mm mmmm mm mmmmmmm mm mm mm ********************** m**-^!^* ************ m*** 



EKLC 



t OUi A t (ON A «V| ( » AH* 

NA » lONAl >Ntt I ( Uf • 0> 
• (>(>i At lOH 



I I X I i 



INTtRACTION BITW[IN ACHIEVLMINI AND I NS 1 KUCl I ONAl MtTfUm 



City Li^llri]i>, fity Ltn i vtM s i t \ Nt^vv Yot k 



Paper presented as part of a symposium on "Achievement, Aptitude, Arousal: 
Three Approaches to ATI" at the annual meet-ing of the American Educational 
Research Associatron, Toronto, Ontario, Canada, March 1978. Preparation 
of this paper was supported by the Institute for Research and Development 
in Occupational Education, Center 4or the Advanced Study of Education, City 
University of New York. 



INllKAinON lU tWM N ACUHVlMlNl AND I NM fUK 11 l^NAl MM HOD 



1 



stiiilv .iiM I t'ljiir (fcMi^irnt i iiI <m .It t i oir, (All-,) i s J o t 

V f t .J I J mpof t .uii r to ciliii >M » on f r » >ni l>o I h a I hcnf tM i i I .Hwl .m t i 
^n^ i n I ot V i t»w . 1 hfNM rM i i M \ , t)c t t <* i tin J(M I .uul i luj o t tiow 1 nil i ■ 

V I ^ffJ J I d i t t (M (Mu (^^. intri.ut with i n'> t r lu. t .i on.ij mrtfuulN i^ tMjuiui \o 

(■ i tU i t V the p ( oi ^>S(»s t t V on t I i luj t r to r t t t i v(' i tr. t f ui t |nn . 

P r «it t i 1 .1 M V , o t L ou r \ f , i n s t r t i otu^ 1 [m c^l i i p t i on v>;h i e tS i nip 1 i <'s 

* ] 

thot iMu* k i ml ot i lui i V J il u.i ! ^fiouKi lu* i tp, t f ut" t «m1 vn/ i t h one iiJistfuC' 
tional net hod *uul aruUhcr- liulividiMl w i t ii dittcrrdt niethoii impiics 
the t^xistenie ot we M -t^s t .ih I i shed AT^I s . Tfie study ot Ari\ jkcUi . then. 



he seen <is .in iniport*ifit l; iM'ne f s t Ofie in <vny science ot i n s t flue t i on . 
V Cronb*3ch jnd Snow (19/7) h<ive recently published coiliprehens i ve 
review (^f ATI lesearch, .ind subsequent studies fi<ive been rbviev^/ed 
by Snow (l476» 1977). An intensive review olj^ studies exanjinin^ the 
interaction between anxiety and instructional methods, an|l a nx^del 
suggesting the directions tor further research in that^arpa have also 
appeared recently (Tobias. 1977a. b). Little can be ga i njed by attempt" 
ing a similar review at present. Tfio aim of this paper ik to review 
afid clarify one aspect^(^f Aft research: the interaction i)f achieve- 
iDcnt isnd instructional mrthod. ' I 
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Ai li 1 fVOti\<'n t ■ I I <M t mm t I n t <m .h t i oiv 

It h.,s IUM.M. sueiOoM.-.l (lohi.r.. 1 / 0 I h.U (uio, .u h i .• v.-m,-,. t - 

can t)o rKpO( t.vl tci Inl.M.ut m.-.ui i n>i t u 1 I V w 1 1 h inMnuliotuil nu- 1 hod . Siu-( ..-- 
t . c 11 y . M.-n,M.il hypoth.-'.i-. h.,.. iMM-n .uly.UK.".! (Ic.hi.r.. IS /(O rtut t h.- . . 
|,.vrl ot print .U' h i ,• v.-m,-n t' nuy tu- inv.-i-.rlv r,-lat,-d to t li.-' .munin t oi in-.<ruL- 
tion.tl stippof t rvqu\,ri\ iniud.-r to.Ut.uji i ns t luc t i (H),i 1 ' (Hi t c^mo-. . Th.U is. 
stiuloiit-'. wilh low pi iot ,u lil.-v.Mm-nt hmv i.,'iiu i i <• mk- t hods, oi m.i >. i 1 i ns t r Ue - 
tioiull support in o,,l,M to .ichi-.-vo ohj,nti««>s wh.Mi-.is only niiniln.,! support 
nuy IH- ru«fii.>d by sUiJcnts wijh h\qh r<-l.-v.uit .K h i <• v.-nu>n t . ■ I ns.t rue t i on.i 1 
stippcM t nuy h,- cuMUMMlly afiin.-d .is t h,- .r. s i s t".i nc <• g i v.-n to t b.- 1 <-.i r lu- r by 
w.iy of orq.ini /i po tin- cvmUciU. nKiking provisions t o nui 1 iUo i-n' .1 1 t on t i on , 
providing) f<-,Mib.,ck r.-qnrciinc] tht- student's perforn.oncf 'to the motor i .Vl .. nnd _ 
monltorinc, nchiovemont .it .1 micro lovol from ono unit to .inothor. Prior 
research in support of this f ormb 1 a t i on was reviewed elsewhere (Tobias. ^ 
1976), It is the'purpos,- of t h i s paper to rev i ew some more recent research 
investiqalinq this f ornui 1 at i on . c 1 a r 1 f y the relationship be twoen i n to 1 1 i qenco 
and prior achievement, ahd finally, d i s t i r>q«i sh..more spec i f i ca 1 1 y between 
aptitude treatment ach i evemen t t rca t iron t formulations. 

Researfih Finrdings , . . , " 

Tobias and Litwak(Note 1) i nves t i qa ted the i nteract i5n between prior 
achievement and instructional method in a study using programmed instruc- 
tional materials of varying familiarity to students.' A total of 1^4 1 students 
f rem .Cathol ic and Jew i sh i)a roch i a 1 schools were randomly assigned to "either 
constructed responding, reading a program in the form of completed sentences, 
or to a concise text version of the same content. The program dealt with 
synagoque rituals and was presumed to be familiar to Jewish students, and • 
quite novel to those of Catholic background. Regress i on ana 1 ys i s indicated 

o • ■ ■ 1 
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th.U l\Mh(Klic *^tu<i(nts, vs/ho hcUl liinittnl prior' Kinuluirity with t1i i s <on- 

J f 

tt'tit, tU'>7i f vril nK)st vvhfn ttify wtM r cli'Si^nt'ii lo t fit* nu» t hod ot nuixiin.il 

i lis t r uc t i on>H support: i oir. t r u'c t tvi r t»s porul i nt) w i t h t r tnl h.u k . Ihfst' r>i»Mjlt 

tir o dispK^y<ni i F i cjii r t* 1. 

I nsr r- t T i qiu r 1 , ; 

Jow i sh .s t UiieMi t s i on' ttio othtM' hdiui . who fnui s uhs t .hi t i ci 1 prior" rxpt» r i one (» 
w i t fi this content, did dlnnjt os \^c\\ w-ith niininuil i ns t rue t i cmi.'^ 1 support, 
o concise* loxt version of the [iroqrani. c^s they did with more el.it)orote 
instructional support offered t)y construe te<l respond i nq . These results 
are depicted in Figure 2. 



I nseV t F i gure 2* 

Pascarella (Note 2) i nves t i gated the interaction between prior mathe- 
matics ach i eveiTtcn t and level of instructional support in college calculus. 
High instructional suppor t , cons i s ted of Uarning thi?^ content in a per- 
s6nali7ed system of i ns t r uc t i on ( PS I ) arrangement (Keller. 1968), Lower 
instructional support consisted of students participating in'a traditional 
lecture recitation condition. As caa be seen in Figure 3 the results 



• I nsert Fi gure 3 



of this study provide strong support for t h*e achievement treatment formu- 
lation. Students with lower scores on the mathe/natics p 1 acemen t e)^am 
achieved more when assigned to the-PSI condition than those assigned to 
Mecture. At higher test score levels on the mathematics placement exam, 
.there was^no d i f f erence^ b.e|ween the two instructional methods. This is pre- 
cisely the type of ordinal iriter^ction to be expected from the achievement 
treatment formulation. 



Ot.t .>n(i Mcicllin (Im7!0 stuiii.ul t h.- i n t c- 1 .u. t i on h.>tv>/f,>n i .r. t tuL t i on.i 1 
method in a colLfge physics course .itul .1 prrt.-.t spocitic to t h,« cours,«. 
<,s woll .IS „u«"th,MiMt ic.ll .iptitud,- .>s imMsut.Hl hy the SAT mu.h, t i t t 1 vo scor,« . 
l,istruc4ion ciMisistod of .in "Audio Tut^Mi.^l" m.i-.tory h.is,>d insfruction.il 
str.itocjy (Postlothw.iit. Nov.ik. .,nd Murr.iy. W2) .ind .1 st.ind.ird locturr- 
rt-citation. lahor.itory str-.itt-qy. Th.> cor- ro 1 .1 1 i on bc-lwcc-n pretest scores 
.,nd mathematical aptitude w.is .33- Interactions wer,- obt.iinod both with 
the matherwitical aptitude score and with pretest indicatiru, that at upper- 
levels of math aptitude and rn.) t h pretest the standard instructional stra- 
teqv led to superior achievement. At the lower end of\both scor'es the 
mastery baVed strategy was clearly suptfjior. 

Fiquce k. b#sed 'on ,data supplied in the Ott and Macklin report. 



Insert Figure ^4 



•displays the interaction between math pretest score and instructional 
method with math aptitude held at mean. The negative slope to these data 
can- be attributed to the fact that pretest was scored in terms of errors. 
\ The interaction strongly supports an achievement formulation since at 

upper pre-test score tht lecture method is clearly superior, whereas at. 
lower pre-test score the audio t u tor i a* P me t hod results in superior achieve- 
-' me n t . 

^,^t^should be ftoted that in a follow-up investigation (Ott. 1976). m 

which a number of major changes to the instructional methods occurred. 

( 

neither the interaction between pretest, 'nor that with mathematical apti- 
tude was replicated. In'tha't j nves t i ga t i on neither of these measures were 
highly rela-ted to post.test when students were assigned to the method they- 
preferred. ^'ffedents tended to achieve more"" n the standard instructional 
method. Several changes in the instructional methods during the second 
^ investigaticv- (Ott. 1976) should be noted. The lecturer in the standard 
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r (*s[H>nsrs to ijiK^stions j\k(Ml in i Kr*s .iiul fuMu -.uljpt i iis f r Lie t i outvl p.u r / 
to stuiUMit tK fi i iwoincn t . F iii t htM iih>i , stiulcMit^ js'^iiim^i to the stjiul.uti 
instructional im'ttuni r^i-poit^nl sfXMuliiu) '»ul->s t .ui t i J 11 y inoi r t i nu* [um werk on 
t fuM r coin s(* work outsitlr of cKiss thjn il i J tfu* ^tiuionts in tho t.uid i o 
tiitori.il (8.6 conipnioii to S funirs). T i ful 1 y , of {Uc students in tfie 

i nd i V i ilutH i /eil mo r fioj - i ml i CtU e^l th.it t fioy ^1 i J not qo to l\^c Itvirnimj cen- 
tt\r, where thi* i nd i v i clu.i 1 i /ed niti t e r i J 1 s were tW.iiltil)le after the- fourth 
week of the seinestei, *vul 53> of t hi* students in this \^)odc indicated irregu- 
lar tUtendanci* at their cKiss activities. Clearly, in tfie r»*pliCtUion the 
amount of i ns t r uc t i onti 1 s upper t iWa i 1 ah 1 e in hoth methods changed dramatr- 
cally renderinq that study of little use in clarifying the relationship 
-between i ns t r uc t i oiuH support and prior achievement. 

further support for the achievement t rea tmen t "formu 1 a t i on comes from 
a study by Hansen, Ross, and Rakow (Ni>t'e 3 ) . These investigators compared four 
different instructional models with respect to their e f f ec t'i venes s i n teaching 
ma t'hema t i ca 1 material. The [^lodels employed included an adaptive model in 
which i nsvt rue t i ona 1 support provided to the leari^er, in the form of the num- 

, ■ ) ■ 

ber of examples given, was determined individually on the basis of pretask 
and' wi th i n . task indices, and a selective model i n wh i ch instructional 
support was lietermined accor-dini) to the group to which ttje learners were class- 
ifies!. A nunil)or of other grcHJps not relevant for present purposes were also 
used. In nx:>s t of the comparisons the adaptive group perfqrmed best. • Of 
special relevance for V^^^^^^it purposes was the fact that in developing predic- 
tions for the adaptive n>odol, the students' pretest scores contributed the 
greatest percentage of the variance compared to a number of other indices 
including tests of anxiety, stress, and locus of control. The data, revealed 



th.U ttu- host pioJiitoi ot tin- .iimniiit ot i ir. t mu t i oii.H >.uinuH't t.-eiuit.-.l w.r. 

Otie .ire.i n\ th.- h i o vi>nu>n t - I t o.U nu-n t I ot mu 1 .U i on i ceH) i r i iu| i Ki r i t i i .u 1 on 
is the reKltionship tuMwmi piiot .uhi .-vtMnont .iiui i n.t .> 11 i (HMu: .> . 1 lui>. . .i e|ii«-s- 
-tion mny arj^e .is to whcthtM d i 4 t\- r.Mu'^s in pri<H .ic h i o veim-n t .n.iy .utu.iMy In- 
mosking d i t t ,.,-.>nces in i n t « 1 1 i o.mu: o . I n t im .u t i.cMi hetwo.-n .ich i evrm,-n t . jnd 
instruction.)! t r.si t nu-n t s . then, m.iy .u' t u., 1 1 y st.ind in tor qtTuT.il .lhilit,y ond 
instructional method i n t tM mc t I ons . ' A IuHIhm qunstion .irises whether intot- 
jctions with prior achievement .i re .ic t u.i 1 1 y m.iski.m nn.re complex, or higher 
order interactions btHween pr\or achievement, i n t-e 1 1 i (IO'k e .uul instructional 
treatment. This po.ssibility is alluded to l,y Snow (1977. P- 1 3) who >.ays that 
"describing this initial state involves much more t han . de t e rm i n i nq what each 

■ ^ ■ ■ . 

learner alread;^ knows ab^iut the content- to coiTie . Prior knowledge is .mportant. 
but beyond thTs theVe are general. lt<irning arid. problem solving abilities ^ 
(which used to be called "intelligence" and lately is ^ainK" - Fortunately, 
there are some data ajt hand that can be examined to clarify this question. 

In a study by Tobias and tngber (1976) an interaction was found between • 
prior achievement and instructional method. In order to check the possibil- 
ity that intelligence might contribute meaningfully to this investigation/ 
intelligence data for 82 of the original sample of 10^4 students were obtained. 
Regression analysis indicated that neither pretest, nor IQ interacted with v 
instructional nij-thod. or with pretest in their'effect on posstest. though IQ, 
as. wour?Kb« expected, did exert a significant main effect on posttest score. 
The results of this study, then, indicated that the interaction between pretest 
score and instructional method is no^ actually masking an Tnteraction between 
. Intel Ugence and treatment, and furtherm^jre indicate that intelligence dj d not 
meaningfully interact with protest score an^ instructional metHod suggesting 
that higher order interactions between pretest score and intelligence were 



not 
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fviiltMit »M 1 t in this i n vt* s t i i).U i on . 

1 II 1 1* 11 i ijf*f t dcMii wtMC Jvjil.U^lf tiw (W* , out ot tot ill ot 1,^1 Mil)j<*^*t'« 

jffi I fu* sliuiy hy Totn.r. .uui litWiik (Notr M. Tfu* t* \.iin j njt i imi ot fi i <)fuM oi i1<m 

i II iT^iU t I on*, with so t cw miIm i , o t i ou t , not t in> int' jn i ruj I u 1 . So^u' r <• 1 <• - 

Viint litltii Jill, how<*v(M . chum t r i^in t fir f r »u) J I > i *• ot t hiv,(' it^Milt'. . I n t «' 1 1 i - 

iltMKt* fuul ti cor re* 1^1 1 i on ot only .0^ vvi-t^ ptt*lt*st sriMt*, jfuj .1^ w i t^i thf fios t - 

tt*st scor'f . C 1 iM r 1 y th<Mi, wfintrvtM iUjJ i t ioru^l v^ir i jn^4* wj^ c on t r i t>u t <m1 t^y 

^ i n t e ) ) i ijencc^ i thjt i n vr s^l i qj't i on w.r> cs stMi t i j 1 I y i lultipendtMi t ot the intornui- 

lion provici(*d by prt*tr*>t. Sinrt* s i qn i t i i .in t 1 y qrdlt*^- f)tMc en t tiije otQ>utijects 

t he* r^cidinq qroiip hcui irUelligtMUe teal's scori^s .ivjiiyi^li* th.in in either 

(he constructed response or text qroup the tdct th.it theri\ were no fiigher ordet 

' interactions t^etween intelligence and response iiKide , or between, i n t e 1 1 i (]tMic e 

and pre tes t ^ score is not^itoo revealing about t ii i s overall probly?ni. 

Data from one other source are also available with respect^ to the contrib- 

utions of Intel ligence to interactions between instructionalmethod and pretest 

score. The Ott and Macklin (1975) study descdjjjed abcTve examined i n t e rac t i cjn s 

with instructional method between both pretest score and SAf mathematical score. 

The plot of the joint interactions between these variables and instructional 

•I 

method indicates fairly similar* interactions with both variables. Thus, students 
with low SAT quantitative scores, or low pretest scores appear to profit rrxDSt ^ 
from the a ud i o- t u to r i a 1 instructional Methods, whereas those scoring high on 
\^ both variables appear to do weH with the standard 1 ec t u re ^me t ho^ . 

While Ott and Macklin did find an inter^tion between mathematical apti- 4 
tude and instructional n^ethob, it is important, to note several points about 
these data. The interaction with mathematical apxitude was not in any way 
different from that with pretest score. Second, t he cor re 1 a 1 1 on. be tween the 
math aptitude score and pretest was only .33, which, while significant, 
nevertheless accounted for a very small percentage of the variance. Third, 
there were no reports of higher order i n t-erac t i ons between ma t herr^a t i ca 1 aptitude 
andjJr.etcst scores, thus, for all practical purposes little new is added by 

o 



inttodiK itui intiM.K t ions w i t tV nw) I hnniu u 1 .iptitudc- in these d.it.i. 

Porhaps the rrKuionship brtwccn i n t o 1 1 i ^tMur <uui f>r I ot .uh » rvrnirivt 
can cKirifird by d i s t i nqu i sh i ru) brtwrcMi prrMask and witiiin ta.sk viniablrs. 
Pro-task variabU-s consist of all tbost- data drscribirui thr st.Hus of t ho 
student prior tv> t ho onsrt of i r>s t r uc t i on J nc 1 ud i n(| intornuuion on aptitudos 
such as Intel 1 iqencr, affrctivo states such as anxiety, os well as informa- 
tion on the cognitive proces\es cu^toinarily employed by the individual. 
Within task variables, on the other hand, consist of data accumulated once the 
individual has started to work on the i.ns t r uc t i ona 1 materials, including 
specific pre-test data. While pre-tests are, of course, qenerally obtair^ed 
invmediately before the onset of instruction, it can be legitimately considered 
a within task variable for a number of reasons. First of all, test content 
is highly similar to instructional content, and is assumed to have little 
generality beyond indicating where the student stands wi th regard to the 
instjruct ional material..- Second pre- tes ts are generally admi n iVt^ered in 
close temporal proximity to the instruction. Third, In situations where 
the instruction is in the form of a ser-ies of modules pre-tests may be 
^(ftbedded within instructional material, or may actually be taken during the 

course of instruction as the student proceeds from one module to the next. 

r 

Such data^then properly belong with other within task variables such as 
' errors on acquisi tion, .formative evalua-tioh results an prior instructional 
segments, and other data on prior segments such as attitudes and time on task 



It is the major contention of the achievement-treatment formulation, 
that, in general, within task variables are likely to interact more meaning- 
fully with instructional method than pre-task variables. This expectation 
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i l^v.fii iMi tin* MMMWiinM th-U il.M.i on w/itftin t.r«k v«M(.ihIe»s .n likely to 
br iltM' i vr J t i ixu t out rut simil.u to tii.it on wli u i iv» t t m* t i on .u t u.i 1 I v ociiii'. , 
.ind t h»i t t d.U.i ill** .KeuimiKitt^d tit points moi <• JiifMlv rclev.mf to th|l» 
proi^r^*"^** i n*. t r ui: t i on It. woo I J stiiinl to r <Msi)n thrn, \\\.\{ mji h iKil^i outjfvt 

to intt*ract rnoif ntMn i ntj I u 1 I y with JilttMt»nt i ns t r" ui t i oini 1 nuM funis t h.iii iKi t .1 
i^jcJ I he r fii from point*. fuithtM f i ixn t hf i ns t »" lu t i orvi 1 process, or on J i t I (M tuU 
content tfuir^ th.it on wti 1 < h i\m* sluiient'. .u r hfi rv) i ns t r ui' ( od . Uu* 
pr"esent expec t .i t i on , then, wovi hi br th.it tf^ose [)r<'-tiisk vnr i.il)l<»s wl^icli .iri* 
nK>s t hitjhly cor re Kited with wilfiiii t»1^k v.iritil)K*s .i r<\ t rt» t ore , nK)s t likrly 
to irUerdct with ♦ ns t r uc t » on.i 1 niftfuxK In c)cneral, the K)wer the ci^r rt* Ki t i on 
between the pre*t<isk v<ir*1iibK'S iirul withiii task d.it.i t fie less likely would 
one expect pre- task vnria^es to interact me.in iVt^f u 1 1 y with i ns t r lic t i ona 1 
nie t hod . ■< ^ ^ / 

Some data pertinent to t^e present (Jiscussion come from a reanalysis of 

.a study conducted by Hed 1 (Note That study dealt with the administra- 

\ 

tion of the Slosson Intelligence Test (Slosson, 1963) by comput^er. Ava i 1 ~ 
able pre-task data on S2 college students included sex, grade point average, 
state and trait anxiety and attitudes towards computers. Within task data 
included the following variables on prior* items: pass or fail, latencies, 
and length of answer to items! Stepwise regression analyses were computed 
for items 2 to 2^ of the test, item 1 was omitted since only pfe-task , 
data were available at that time, to predict pass or fail on each item. 
All data accumulated prior to the item bei.ng investigated were free to enter 
theeguation in terms of- the degree to which they incremented the multiple 
correlation coefficient. Considering all the predictors entering the equa- 
\ion at a s^iqnificant level a tot^l of 11^ within task variables, and only 
17 pVe-task var^TabJes entered all of these equation*;. When only the firf;t 
; ^o*^ variables making siqnifi(:ant contributions to the equation are con- 

11 
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sidorcd prr-tiisk ciat»l ontoriHi attit.il ot six timrs, c omi^at to 

for\^thc within tosk Vtiriolilos. 

Thrre orr, of clujr-.r, limif. to tin* (HMUMjIity (^t t h«' i tNin.i I y i n 

of the' Hedl d»ita. Thr d.»t.» wc r o ct>l)rctrd in a tcstiiu) situation, ni>t 

^ instructional contrxl. In t ho usinaly-iis rrpoitcH ahove only t fir cKita 
for onr treatment, the group r rc i v i nu thr trst via CAI, arr i nc I udrt^. 
finally, a'prr-task (^«mum a I at>(lity tt^-.t would havr bcvn dosirahlo, 
l)ut was not availabh^ tow those students. Never t ho less , the relative 
cent r i hut'ions nvide tiy\tho'twn types^ol variables is instructive in demon- 
strati nq how little variance pre- task variables coritribute to po r f (^rmtin»:t 
onc4? the'task is und<'rway. A similar analysis of an instructional situa- 
tion would.be most i n t e res t i nq . ^ ^ 

Psychological Processes, Prior Achievement and Alls 

One of the most important trends in ATI research in recent years has 
b^en t-o invest igate ^interact ions between the psycho l^ogi ca I processes under 
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lying different npti'tude ncaburd nnd instructional tre.itnents. Calls for 
such research were ^)cide eloquently by Glast^r ( 1 ^7? ) . * 0 i Ves ta (1972 ), and a 
number of;,^rh(*r i nves t i qa t or ^ . This r<y^e":<»nt has paralleled the renewed 
interest in intelligence in qrn<«ral, aruj in r<^'. »m r r. n c 1 d r ! ♦ / 1 rt^ t-^e psychfj- 
loqical pr oces se^ ' unde r 1 y I fuj d i f f r ^:nce s in I n t e 1 1 i (jencj', such as l^at of 
Hunt ^1976) 0 n d a n unb e r of o t h r rt* s 3 r c h c r s who . f wo r k i s d r\ c r i b t,- d in 
Resnit 's (1376) brnA . 

Claser's (137?) pa^n-r v/os perhaps thf* rr»rjst influ(»ntial call for invest i- 
'qatif>rj of the interaction tjr'lwcen d i f f rf nc^'S in ps ycho I orj i ca 1 processes 
arid i ns t r uc I i f )na I I r jni t rnen l s . , In that paper ,j nun\)rr r>f exarTiples fjf promisinq 
averuj'^'s ()f ros^*a^c^l wrrr citrd, includinrj thr* resear c^l of Rohv/er M971)- 1 fi 
view of that f.icl. It rnay be appropriate fo »*xanine some subsequent develop- 
ments in Rohwer's research as it bc«ars (;n the deqree to which clarifyinq psycho- 
log i c a 1 \p roces s is of value in instructional res^-arcfi 

Pfjhwer (197^)) surnfTwi r i /rMj the^ results of a number gf studies wh>ch attempted 
to clarify the psy cho lr)rj i cu 1 proc'-sses :irvr;ly#?rl in the r^laboration pherK)wnon. 
In earlier work Rohwer derrK^ns t r a t i*d tfiat thr* recall of paired a^s s^>t>ihaYe s could 
l>e facilitated by ericou r rMj i ri'i sul^jects to elaborate', tfiat is, forrn a se'manric 
fjr visual link, between [la i red dssr^ciaterj items. A series of ex ()e r i jtien t s were 
designed t f > test the f^rMteral* h y p(),tiM'^, i s thrit pe r f rj r ma r)c«' on Surh tasks v/as 
.1 S so( i .1 1 ed w i t h (ie ve 1 rjpfnen t .1 I differrrur'S f r ofi) p r i' " .1 do 1 1'S f f nr#' tr) iUlu 1 t ho^id . 
(jerir r a 1 1 y . i n this rese.wfli, the e / pe r i tiM' rj r a I conrlitinris r.riris i s t ed nf differ* 
er»ces in t hr* antourtt of i ris I f ur. t i on a I Mi(>()or t prf)vid'*d to {)r.j\()rtn t lie paired 
assort, iil-t c t4i*,k. M i rn ma 1 su(>()rut occur re'jl in the (.ondi!ir>n in wliicfi stud«'nts 
wrrf t o I ilT nw- r r I y to learri t fie (>,i i r r'fj as-^^ci.ite. (in^ater instructional sii()port 

i nip I I rd when suljjer.ts we 1 e asked to loristruc t seriteru.i'S I i nk i ruj t Im- paired 
#1 i A t r i?K?rTjbers. Max i nut I support was assumerl to oer.ur wheri studerits were 

actually provided witfj sentefKe-, I i tik i nq the pairerj assi>(ial«i s t 1 rnu I i 



In the first of'a series of s t ies . * Rohwe r and ^ean (1973) assumed 
that the performance of younger ♦«bj ec t s would be facilitated by providing 
maximal instructional support, whereas that of old.er sut^jects should improve 
minimally s i nee ' t was assumed that these subjects hid we 1 1 -deye 1 oped elabor- 
ation strategies of their own. J,he results of most di.rect relevance for ^ 
pre«.ent purposes failed to support these expectations since inaximal support 
facilitated both the performance of older and younger subjects. In a repli- 
cation of ^he study using students from an uppe r ->n i dd 1 e class area with pre- 
sumably hiqhor scholastic aptitude, initial expectations were strikingly- 
confirmed. Sixth gradersi performance with maximal instructional support 
was about IVI higher than under standard conditions, while in the oldej sample 
instructional support did not f ac i 1 i t a te pe r f o rmance significantly. 

In a subsequent study 1 ns t rue t i on.j 1 support 
in the form of imagery was compared to minimal Support in "the standard condi- 
tion and another cond i t i on . ' The results indicated that the imagery support 
condition was superior for younger an£ o 1 de r subjects. 

In these previous studies Rohwer and h i s colleagues had assumed that 
age difference's were sufficient to classify sub jec t s accord i ng to the degree 
to which instruct i'ona I support ^as required to improve performance in the 
paired associates tasks. The i nc/^ns i s ten t results suggested that a more 
precise measure might he needed, hence, in a subsequent investigation differ- 
,.nc.-s in 10 were used (Rohwer. l')/f.). It was predicted that maximal support 
miqht be required for younge r ^ tlden I s . whereas for high 10 older students, 
no differences minimal nnd fr.ixi.-wil, support were expected. Results did npt^ 
support these expectfltions since support in the form of sentences yielded 
,.t,lfjher prrformance at all intrUigencc levels for all age groups, 

In'a further study subjects were cl.v.sified with respect to proficiency 
In the performnnce of n pnlrpd associate task, and in terms of age level. 
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Results of this study w^ere strongly^\in accord wFth expectations. The per- 
formance of students With low paired associate proficiency; as determined bv 
pretest un-der standard condi-tions, was s i gn i f i can t!fl y ' f ac i 1 i ta ted by maximal 
instructional support in the form of elaborative sentences whether they were 
10 or 17 years old. For a highly proficient subject at the older age- level 
there was I i 1 1 1^ d i f f en^nce between the (Minimal support of the s tanda rd . cond i - . 
tion/ and the add i t iona 1* support of elaborative sentences. Results for subjects 
of medj um paired associate proficiency were in the intermediate position. 

This series of experiments ^ instructive in'a number of respects. First 
of all, it. suggests that clarification of psychological processes underlying 
performance on a number of tasks may be more complex than may been expected* 
Clearly, much further research will be needed to clarify the reasons for incon- 
sistent results. The second point made by these studies was that indices rA^te 
from the task, such as developmental level and IQ/"were not^very successful in tl^ 
predicting which instructional conditions facilitated performance optimally. 
The variable which was most successful for such a prediction was performance 
on what has been called here a within task variable. The series of investigations 
by Rohwer and his colleague'-^ gives strong support for the position that the 

best index for predicting the amount of instructional support required in order 

\ 

to attain objectives is the pretest. 

The preceding discussion Ts not intcnded^to suggest that research on 
the clarification of the psychological processes involved in variety of tasks, 
and their re l-at i onsh i p' to traditional individual difference measures is 
fruitless. Clearly, such research has f.'xtrernely exciting prospects of 
providing a firm bflse in ()Sych*o I og i ca I theory for psychome t r i ca I I y defined 
ir^dividual difference fn<Msures. Pursuit r)f such research should lead \u 
c lar i f i c«%t ion of wh/it such widely used aptitude tests actually nwjasure, 
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and allow psychologists at long last, to avoid the tautology that intelli- 
qence is what intelligence tests measure. 

Practically speaking, the research on psycho I dg i ca I processesXqf f er s 
even more exciting possibilities. Once the processes underlying perfor- 
mance on aptitude tests are clarified, research can be initiated to^ deter- 
mine whether direct instruction of students on these processes can in fact • 
improve performance. Such investigation has' many iAterestrng prospects 
for educat,ional psychologists, and may perhaps in the future, make the ,^ 
nature-nurture controversy irrelevant. 

the final point to be made by Rohwer's i nves t i q<i t i ons and.the others 
summarized in this ref«^rt is that clarification of the psychological pro- 
cesses underlying task performance may no^ be essential to the development 
of an instructional theory. The establishment of a series of replicated ^ 
ATls which have some genera 1 i ty would obviously be an i mpor.tant' component 
of any theory of instruction. It Xlould permit researchers and practitioners 
to make geW^ I i za t i ons regarding which instructional strategy different 
types, of students can be assigned to. The position advocated i^ this paper 
has been that use of within task measures such as pretests, and other indi- 
ces close to the instructional task are of considerable promise for the 
prediction of which method ^eads to optimal ach i «!vemen t . The hypothesis 
.of an Inverse relationship between prior achievement on such closely related 
tasksand the arr^unt of instructional support required has received consid- 
erable research support from a variety of sources, and offers a promising 
^avenue for advancing research on the interaction between individual differ- 
ences and Instructional treatments. 

\t \s perfectly clear that the achievement trealmenV'formu lat ion is 
not_ Independent of concer.r, about psychological processes. If the achievement 
treatment hypothesis can receive continued research , support the fact that 
methods of greater i true I i ona I support are required by students of low 
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prior achievement strongly srnggests that these students may 



fn fact use' 



different psychological processes for work on such tasks. 3uch students 
must, obviously, be more attentive and irore concerned with ^et^ils than 
students with more substantial prior ^xposute to the task. |What differ- 
fence, in psychological processes is implied by these differertces at pre- 

sent a moat point. What is^beirig suggested, however, is th^t progress In 

' ' / . 1 / . ^ 

the understanding of such interactions, and thei-r p rac t i ca 1 :app 1 i ca 1 1 on 

does not have to await clarification of the difference in psychological 

prodesses Implied by these prior achievement differences. \ 

A final dn^lem in adapting instructional strategies tcj the cognitive 

- S 

s 

processes employed by students rests in the complexity of mtjch of the instruc- 

1 i , , , 

tional content taught in schools. Research on the isolatiorj of cognitive 

processes typically employs materials which have been carefully analyzed 

so as to assure that the pr^esses studied are likely to b'eJengaged and 

^^e operation of other processes carefully excluded. This situation is hardly 

analogous to the type of lostruction occuring'in most classrooms beyond 

f 

early elementary school levels. The elementary school curriculum engages 

many different psychological processes in t+ie minute to minute and hour to 

hour shifts of instructional events in classes. Designing an instructional 

strategy relying largely on one psychological process for a subject matter- 

as 'Simple^' as second grade social studies, math or spelling becomes an 

impossible task since a large variety of processes are /Ikely to be engaged 

/ % 

by the Instructional material . 

It Is perhaps only very early In the elementary school cur r i cu 1 um when 
letters and a sight vocabulary are acquired, and ba%lc number concepts and 
operations taught that different Instructional tracks can be designed which' 
rely on different psychological processes. While process research may do a 
great deal to clarify the basic dimensions of Individual differences 



this analysis suggests that it is likely to make a much more limited con- 
tribution to the development of instructional strategies and materials. ^ . 
When, on the other hand, instruction is designed to accommodate to 

students' differences on within task variables, the difficulties alluded 

to above do not arise. Sjce student standing on within task variables. 

whether they consLst of pretesj: or acquisition data.' is monitored at a. 

point ^n time and with materials quote cfbse ,to th^fused'in instruction' ■ 
the psychological processes engaged by the instructional content are likely 
to be similar to those required for performance on the pretest, and those 
indicated by the acquisition data. In that sense the use of wlsthin task, 
data is sim/T^r to employing a "dummy" variable, ^ince within task indices 
stand in fo\ the particular processes employed in that segment of instruc- 
tion. 

Employ il^g within task indices also, opeps up another avenue of research 
on the identification of prdcesse^. Is it possible that there is some simi- 
larity, across different subject matter, in the psychological processes, 
engaged at differing pretest levels? While different subject matter errgages 
different psychological processes there may also be some i ntra- i ndi v.idual 
consi>tency in. the processes a student employs determined by his prior 
achievement in the subject matter irrespective of content differences. Is 
\\ possible that as knowledge and intellectual skills in different domains 
are acquired there is some regularity within students regarding the processes 
used in terms of the students' prior familiarity with that subject matter, 
their confidence in It. and their affecitive reaction to it? Such differences, 
if they should be den^nst rated . are likely to be tapped by pretest and other 
acquisition data. ^Instructional adaptations bas^d on within task variable-J 
would, then, automatically be relevant to the processes employed at different 
pretest levelii. 
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Footnotes * 
• . 

1. Presented at« th6 annual convention of the American Educational 
Research Association, Toronto, March 1978. Preparation of this. paper 
was supporTe^by the Institute for Research and Development in Occupa 
tional Education, Center for the Advanced Study of Education, CUNY.' 

2. The discussi^on of Rohwer's research relies heavily on the summary 
of the studies provided on Rohwer's chapter (1976). 
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Refe rence Notes 



■^obias S.. & Litwak. D. Adapting ins t ruction to ach i e vemen t difference s. 
Papert presented at the meeting of the American Education Research 
Association, New York , .Apr i 1 -1977 • 

Pascarella ET Aptitude-treatment interactions under h igh and low 

•■n.rrur rional support conditions . Paper presented at the meeting 
K of the American Educational Research Association, New York^AprM ly// 

Hansen. D.N., Ross, S . R^ow , E. Adaptive models for computer_based 
' training systems . Na-vy Personnel Research and Deve 1 opment Center , 

San Diego, Cal . , \9^7-- 

/ ' ' ■ 

Hedl J J Jr. An Uoluation of a computer bas'ed intelligence t est. 
'Technical Report No. 21, Computer Assisted I nst ri><^t i on tenter , 
Florida State University, 1971. 
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Figure Captions 

r^igure 1, Interaction among response modes and pretests on poittest for 
^ Catholic students^ From Tobias and Litvak (Sote 1). * ^ 

Figure 2, Interaction among response modes and pretest on posttest for 
Jewish students. From Tobias and Litwak (Hote 1), 

Figure. 3, Mathematics preparation -.X level of instructional support in- 
teraction •Trom Pascarella (Note 2^, 

Figure U. ^^^tcractlon among math pretest and achievement from two in- 
structional methods. Based on data froci Oti and Macklin (1975). 



1 



23 



ERIC 



40t 




5 10 IS 20 25 30 
pretest 



21] 



/ 



ERIC 



ERIC 



